An intersubunit interaction regulates trafficking of rod cyclic nucleotide-gated channels and is disrupted in an inherited form of blindness.
A mutation in a cyclic nucleotide-gated channel (CNGA1) is associated with retinitis pigmentosa (RP), a common, inherited eye disease. Expression of mutant (CNGA1-RP) homomeric channels in Xenopus oocytes revealed no measurable differences compared to wild-type CNGA1 homomers. As native retinal rod CNG channels comprise CNGA1 and CNGB1 subunits, we coexpressed CNGA1-RP and CNGB1. Surprisingly, this subunit combination did not produce detectable channels at the membrane surface. We show that the mechanism underlying this defect involves an intersubunit interaction between CNGA1 and CNGB1 that was not formed between CNGA1-RP and CNGB1 subunits. In the absence of this interaction, a short N-terminal region in CNGB1 prevented membrane expression. Thus, disruption of a regulatory interaction by mutation in CNGA1 exposed a region of CNGB1 that disrupted surface expression of heteromeric CNGA1-RP/CNGB1 channels, accounting for this instance of RP.